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- IMPORTANT - 

PLEASE READ THIS PAGE BEFORE OPERATING 

YOUR 

BGW POWER AMPLIFIER 



Your new BGW amplifier is designed to provide years of trouble free performance. 
Observing these few precautions will insure proper operation: 

Read all Instructions before connecting any AC power to your power amplifier. 

Retain this Manual for future reference. 

Heed all warnings on the top or rear of the power amplifier. 

The amplifier should not be used near water - for example, near a bathtub, 
washbowl, kitchen sink, laundry tub, in a wet basement, or near a swimming pool, 
etc. 

The amplifier should be situated so that its location or position does not interfere 
with its proper ventilation. For example, it should not be situated on a bed, sofa, 
rug, or similar surface that may block the ventilation openings; or, placed in a 
built-in installation, such as a bookcase or cabinet that may impede the flow of air 
through the ventilation openings. 

The amplifier should be situated away from heat sources such as radiators, heat 
registers, stoves, or other appliances that produce heat. 

* 

The amplifier should be connected to a power supply only of the type described in 
the operating instructions or as marked on the rear panel. 

Precautions should be taken so that the grounding means of the amplifier is not 
defeated. 

The power supply cord should be routed so that it is not likely to be walked on or 
pinched by items placed upon or against it, paying particular attention to cord at 
the plug, convenience receptacles, and the point where they exit from the 
amplifier. 

Care should be taken so that objects do not fall into, and liquids are not spilled into 
the amplifier through openings. 
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The amplifier should be serviced by qualified service personnel when: 

The power supply cord or the plug has been damaged;, or objects have 
fallen into, or liquid has been spilled into the amplifier; or has been 
exposed to rain; or does not appear to operate normally or exhibits a 
marked change in performance; or has been dropped, or the enclosure has 
been damaged. 

All connections should be made to the power amplifier with the power OFF. 

Speaker fuses should be used to afford maximum speaker protection. 

Never connect the output of one channel to that of another. 

Connect the power cord to the proper voltage mains as indicated on the rear of 
the amplifier. Conversion to another voltage requires internal rewiring. 

Do not remove the amplifier's cover. Amplifiers may not be covered under 
warranty if they are tampered with. There are NO adjustments within. 
Potentially lethal voltages exist within the amplifier. Refer all service work to 
an authorized BGW service station. 
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DESCRIPTION 



The BGW Model 8000 is one 9 f the most advanced solid state, quasi- 
complementary, bridgeable, stereo power amplifiers available. 

Features of the Model 8000 include Toroid Power Transformer, Forced Air Cooling, 
Power Switch, Circuit Breaker, Input Level Controls, Modular Construction, 
Display Meter Assembly, Dual Looping >4 phone jacks, and electronic DC speaker 
protection. 

The Front Panel includes two Input Level Controls, Rocker AC Power Switch and 
Dual Tri Color LED Dispaiy. Green LED's indicate power ON, yellow LED's 
indicate signal presence and are labeled modulation, and red LED's serve as 
overload indicators. 

The Rear Panel includes AC Input Cord, Circuit Breaker, two sets of looping >4” 
Phone Jack Input Connectors, Red and Black 5-way Binding Posts for the output of 
each amplifier, and a Mono/Stereo Switch to convert amplifier to a fully bridged 
Mono amplifier. 

Provisions are also available for an input accessory module. This circuit board 
provides balanced electronic inputs, subsonic filter and electronic crossover. The 
input module can be added at any time by a qualified electronic technician. 

Both the circuit and chassis grounds are connected together internally. Refer to 
MFRM 1)4 132 for information regarding ground separation. 

The Model 8000 can be used for a wide variety of applications. However, please 
note the following precaution. 



1) Do not use the front panel as the sole support for the amplifier. Side 
rails or rack shelves should be employed. 

The output stages of your Model 8000 use 24 Ultracase tm devices, the most 
advanced type of transistors available. These large geometry, 200 watt power 
devices (total 4800 watts) have large safe operating areas and extended power 
bandwidth. Electrostatic and other highly reactive speaker systems present no 
difficulties for the Model 8000. 
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The Proline II audio power amplifier model 8000 is available from the factory with 
custom options to fit your needs. 

Some of these options may require a minimum quantity of products to be purchased 
at one time. Please contact the factory with your requirements. 

Some of the options for the 8000 are listed below: 



8000-01 


Active Electronic Balanced Line Inputs 


8000-02 


Electronic Crossover 


8000-03 


Transformer Balanced Line Inputs 




With Looping XLR's 


8000-04 


Unbalanced Line Inputs 




With Looping XLR's 



Rev. 7/12/84 
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THE BGW SOOO TOROID 
PROFESSIONAL POWER AMPLIFIER 



Exacting design standards and unique features establish the BGW amplifier as the 
industry leader in power amplifier technology. Features such as ail steel welded 
chassis and covers, exclusive Ultracase 1 output transistors, totally modular 
construction, massive aluminum heatsinks, state of the art toroidal power 
transformer and low feedback discrete circuit design have set the industry standard 
in audio power amplifiers. 

Delivering a full 223 watts per channel into 8 ohm loads and capable of driving 
loads as low as 2 ohms. The Model 8000 offers reliability and performance 
unparalleled in the industry. 



SPECIFICATIONS: BGW MODEL 8000 TOROID 



OUTPUT POWER 



225 watts minimum sine wave continuous average power output per channel with 
both channels driving 8-ohm loads over a power band from 20Hz to 20kHz. The 
maximum Total Harmonic Distortion at any power level from 250-millwatts to 200 
watts shall be no more than .05% from 20Hz to 10kHz and rising to no more than 
.10% at 20kHz. 

350 watts minimum sine wave continuous average power output per channel with 
both channels driving 4-ohm loads over a power band from 40Hz to 20kHz. The 
maximum Total Harmonic Distortion at any power level from 250-milliwatts to 350 
watts shall be no more than .15% from 40Hz to 20kHz. 

700 watts minimum sine wave continuous average power output monaural driving 
an 8-ohm load over a power band from 40Hz to 20kHz. The maximum Total 
Harmonic Distortion at any power level from 250-miliwatts to 700 watts shall be 
no more than .15% from 40 to 20kHz. 



♦All specifications and features are subject to change without notice. 
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SPECIFICATIONS 



Inter modulation Distortion: 

Small Signal 
Frequency Response: 

Hum and Noise Level: 

Input Sensitivity: 

Voltage Gain: 

Input Impedance: 

Damping Factor: 

Output Impedance: 

Power Requirements: 

Semiconductor 

Complement: 

Dimensions: 



Less than 0.05% from 250 milliwatts 
to rated output power. 

+0, -3dB, 1Hz to 100kHz, 

+0, -G.25dB, 20Hz, to 20kHz. 

Better than llOdB below 225 watts 
into 8 ohms. (A weighted). 

1.23 volts for rated power output. 

34.5 times. 

15k ohms. 

Greater than 200 to 1 at 8 ohms. 

Designed for any load impedance 
equal to or greater than 2 ohms. 

120 volts A.C., 60Hz at 14 amps Also 
available for 100, 220 or 240 volts 
A.C., 50Hz. 

2 Ultra-low noise matched differential 
pairs, 64 transistors, 32 diodes, 6 LED's, 
2 Triacs, and 5 Zener diodes. 

5 1/4" by 19" standard rack front panel. 
Depth behind front panel: 5)4 x 17 x 13. 
(13.35 cm x 48.26 cm x 33.02 cm) 

49)4 Lbs., 22.50 kg shipping 
4354 Lbs., 19.77 kg net 



Weight: 
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UNPACKING AND SET-UP 



Your BGW Power Amplifier is shipped in an advanced packing container. 



SAVE THE CONTAINER 
AND ALL PACKING MATERIAL! 

The container should be saved in the event the unit is moved or shipped at some 
future date. Replacement containers are available from BGW Systems. 

Inspect the unit for damage in transit immediately upon receipt. If damage is 
found, notify the transportation company immediately. Only the consignee may 
institute a claim with the carrier for shipping damage. BGW will cooperate fully in 
such an event. Be sure to save the container as evidence of damage for the shipper 
to inspect. 

The amplifier's mounting position must be chosen carefully, so that the air flow to 
the front and rear of the unit is not restricted. Inadequate ventilation may cause 
failure of the amplifier. For rack mounting, the four rubber feet on the bottom of 
the unit may be removed and no hardware will be loosened inside the unit. 



Do not, however, use the front panel as the sole support for the amplifier. Side 
rails or rack shelves should be employed. 



DO NOT PLUG THE AMPLIFIER IN YET! 



All connections should be made before power is applied. 
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RACK MOUNTING HINTS 



KEEPING IT COOL 



A power amplifier draws energy from a primary electrical service, usually a 
120voits AC outlet, to drive loudspeaker systems with an audio signal. Typically, 
only half of the energy can be delivered to the loudspeakers; remaining energy is 
converted into heat, and must be dissipated (ventilated) into the air. 

Air circulating past heat-producing components absorbs the heat and carries it 
away. To accomplish this, low and medium power amplifiers rely on natural 
convection currents, while most high power amplifiers use fans. If the air flow is 
impeded, the resulting rise in heat may cause an amplifier to stop working or fail. 

Circulating air currents must not be cut off when installing power amplifiers in 
racks. Power amplifiers using convection cooling require spacing between 
amplifiers to permit air flow between them. Power amplifiers using forced-air 
cooling, on the other hand, can usually be stacked closer to each other and may not 
need, any blank panel spacing between amplifiers. 

To improve natural convection currents within a rack, a chimney can be created by 
closing the back of the rack and venting the rack at the bottom to let in fresh air, 
and at the top to exhaust hot air. Vents should be large rectangular slots 
approximately 19" wide by 4" high. 

The rack cabinet will require some type of blower if a large air-flow is required. It 
is best to exhaust air from the top of the rack rather than to blow it in from the 
bottom. There will be less dust and dirt in the rack this way, if the bottom vent is 
sufficiently large. 

INSTALLING THE UNITS 



Use care when mounting equipment in a rack. Place the heaviest units near the 
bottom of the rack and fill in all unused rack spaces with blank panels. Equipment 
cannot always be supported by front panels alone. This is especially true of 
amplifiers whose depth is more than twice their height. Uniform support can be 
insured by installing bottom or side rails. 

When racks are to be transported or used in mobile installations, some means of 
securing the rear of the equipment is required. Angle brackets attached either to 
the bottom, sides or rear panel are practical approaches. 
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STEREO INPUT CONNECTIONS 



Dual looping V in. phone jacks are provided on the rear of the amplifier for input 
connections. 

1/4 INCH PHONE JACKS 

The 1/4” phone jacks are for unbalanced lines only (single conductor, shielded). 
Simply connect the shield to the outer sleeve of the plug and the inner conductor to 
the tip, or buy ready-made cables. See diagram below. 



Connect shield here 



% 



Connect inner conductor here 




30 



sleeve 



/ ,/ 

: tip 



FOR MONO (BRIDGED) OPERATION 

To operate the unit as a Mono amplifier, use the Channel "A" input only. DO NOT 
use the Channel ”B” input. Remember to place the Stereo/Mono switch in the 
Mono position. Refer to Page 03691 for Mono Operation. 




03431 



STEREO OUTPUT CONNECTIONS 
Model 8000 



Two sets of five-way binding posts, on the rear panel, serve as output connectors, 
with one black and one red binding post for each channel. Channel "A" leads go to 
the binding posts marked Channel "A"; Channel "B", to those marked Channel "B". 

Output leads are best connected, to the amplifier, with standard banana plugs; 
however, the five-way action of the binding posts permits the use of tinned wires 
or spade lugs. 

Make certain that the speakers are properly phased. Connect the black or minus (-) 
terminal on the speaker cabinet to the appropriate black binding post on the 
amplifier. Connect the red or plus (+) terminal to the red binding post. Check to 
see that the Stereo-Mono switch on the rear of the amplifier is in the Stereo 
position. 

SPEAKER PROTECTION 



The Model 8000 has D.C load (speaker) protection built into the heat sink module, 
however, all speakers can be damaged by having too much power applied to them. 
Fuse protection is an effective and inexpensive way of preventing this from 
occurring. If your speaker system does not contain a fuse or a circuit breaker, a 
fuse should be placed in series with each speaker and the wire going to the red 
terminal on the rear of the amplifier. 

Maximum protection can be obtained with fast-acting fuses. Use the value 
recommended by the manufacturer. If no value is specified, use the chart provided 
to select the correct value. See page 03530. 

To use the chart, take a straightedge, such as a ruler, and line up the speaker's 
impedance with its peak music power rating. The proper fuse value can then be 
read from the center column. Choose a fuse that is closest to, and below, the 
value indicated. 

WIRE SIZE AND DAMPING FACTOR 



The high damping factor of BGW amplifiers results in very clean bass response. 
Excessively long, or small diameter speaker wires can lower the damping factor 
and distort low frequencies. A damping factor of at least 50 should be maintained 
to insure good audio quality. 

The relationship between wire length and diameter, and damping factor can be 
calculated using the chart (MFRM-03510) on the following page. Proceed as 
follows: 

1. Using a straight-edge, line up the gauge of the speaker wire with its length. 
Mark off the resulting source resistance where this line crosses the center 
column. 

2. Line up the source resistance, determined in step #1, with the 
manufacturer's impedance of the speaker system. The damping factor can now 
be read. 




* t *1 ANN! ALIO 

LOAD SOURCI COWU 

IISISTANCI «HI*TANC« Wl«« 

M«l Mail (A/VMftJ UW«| 




EXAMPLE: R^ * 8n, Rg = . 04fl OR D.F. = 200 

CABLE LENGTH OF 20 FT. ANSWER: #10 WIRE 



SOURCE RESISTANCE AND DAMPING FACTOR VS. LENGTH AND SIZE OF OUTPUT LEADS 



MFRM -03510 





(fhlMl , 

EXAMPLE: 2 * 8n, PEAK POWER * 150W. ANSWER: FUSE * 2 AMPS 

FUSE SELECTOR NOMOGRAPH FOR LOUDSPEAKER PROTECTION 



MFRM -03530 
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MONO OPERATION 



The output power of the amplifier can be increased by operating it in the Mono 
(bridged) mode. The correct procedure for Mono operation is as follows: 

1. Set Stereo/Mono switch to Mono position. 

2. Use channel "A" input only. DO NOT use the channel "B" input. 

3. Connect the output across the two Plus (+) Terminals. DO NOT use the Minus 
(-) Terminals. DO NOT reference the load (speaker) to ground. Designate channel 
"A" as Plus (+) and channel "B" as minus (-). Fuses, when necessary, should be 
placed in series with one of the Plus (+) Terminals. 



"B" Channel "A" Channel 




NOTE: Minimum load impedance for Mono operation should be 8 ohmsi 
CIRCUIT DESCRIPTION 

In the Mono mode, the output of channel "A" is fed into the inverting input of 
channel"B". The two channels work opposite each other; when one goes positive, 
the other goes negative, thus doubling the output voltage swing. The single output 
is referenced between the two red binding posts. 
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POWER MAINS CONNECTIONS 



The unit should be plugged in only when it has been established that it is wired for 
the correct power mains voltage and after all other connections have been made. 

The mains (AC line) voltage is indicated on the serial number label on the rear of 
the unit. Products supplied for use in the United States and Canada are factory 
wired for 120 volts. Only the indicated mains voltage should be used. If the mains 
voltage must be changed, see POWER MAINS VOLTAGE CONVERSION. 

A molded, parallel blade, U-ground plug is supplied. This connector is standard in 
the United States and Canada. For use elsewhere, the plug must be replaced with 
the correct connector. The color-code of the cord is as follows: 

H1‘ (switched Leg) - Brown (or Black) 

LO (neutral Leg) - Blue (or White) 

EARTH (Chassis ground) - Green with Yellow tracer (or Green) 
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POWER MAINS VOLTAGE CONVERSION 



CAUTION: These servicing instructions are for use by qualified personnel only. 

To avoid electric shock, do not perform any servicing other than 
that contained in the Operating Instructions, unless you are qualified 
to do so. Refer all servicing to qualified service personnel. 

• NOTICE: Voltage conversion should be done by a BGW Authorized service 

station only. 

The Model 8000 is shipped from the factory wired for correct operation in the 
country in which it is to be sold. The schematic diagram, MFRM 13610 and 13611 
indicates the connections for other voltages. 

CHASSIS AND CIRCUIT GROUNDS 

Both chassis and circuit grounds are connected together internally. They can be 
separated by removing the Black wire connected to grounding lug under the "B" 
module near the AC power cord. The circuit grounds of all active units (amplifiers, 
preamplifiers, mixers, etc.) can be tied to earth ground at a common point. This 
aids in eliminating ground loops. 
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OPERATION 



PRECAUTIONS 

1. Speaker destruction is often due to improper equipment operation. This often 
occurs when someone without the proper appreciation for the components of 
a high power, high quality music system, has the opportunity to change 
records or adjust levels. The best protection here is caution. Keep the 
equipment out of reach of untrained adults and children. Make sure the 
speaker is properly protected with fuses (Output Connections Section). 

2. Never parallel the two amplifier outputs together. 

3. If the amplifier continuously trips its circuit breaker, something is wrong - do 
not continue operation. 

4. Do not connect an input ground lead to an output ground lead; to do so may 
cause a ground loop and oscillations. 

5. Do not operate the amplifier from power mains which exceed the indicated 
mains voltage by more than 10%. 

6. Never connect the output of the amplifier to another power source such as a 
battery or power main. 

7. Do not expose the amplifier to corrosive chemicals such as lye, soft drinks, 
salt water, etc. Also, never immerse the amplifier in any liquid. 

8. Do not remove the amplifier's cover during operations. 

9. The amplifier is not intended for high frequency-high power use and should 
not be used for high power ultrasonic applications. 

10. Neither the amplifier nor any of its leads should be exposed to areas likely to 
be struck by lightning. 



PROCEDURES 



After all connections have been made to the power amplifier, turn the gain 
controls fully counter-clockwise. Turn on the preamplifier or mixer, then turn on 
the power amplifier. The two green LED's on the front panel should light. If they 
do not, check to see that the amplifier is plugged in to a live power outlet. 
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With the preamplifer or mixer gain controls fully off, advance the power amplifier 
gain controls about half way clock-wise (slit in knob facing upwards). There ahould 
be no audible hum; if a hum is heard, check the connections between the power 
amplifier and preamplifier. Now advance the preamplifier gain controls until the 
desired maximum volume is achieved. Should the preamplifier gain control be in 
excess of the 3/4 setting, decrease it to half volume and increase the gain controls 
of the power amplifier to the desired level. 

Often, turn-on transients originate in the pre-amp or mixer. This is especially true 
of tube-type units. If this situation arises, turn the amplifier on after the other 
units have had adequate time to stabilize. 
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8000 CIRCUIT DESCRIPTION 



POWER SUPPLY 

The AC input power goes through the circuit breaker CB501, to the AC power 
switch S501 then to the power transformer T501. The fan M501 runs off 120 volts 
from one winding of the power transformer on 100 or 120V models. Export models 

use 240V fan. 



The 12 volt AC secondary passes through F501 to the display board assembly. 



The high voltage center tapped secondary 63 
bridge rectifier BR501 and a capacitor input 
volt DC output. 



volts AC is connected to a full wave 
filter C5Q3 and C504 to give a +88 



Capacitors C501 and C502 across the Bridge Rectifier suppresses any high 
frequency noise that might be coupled through the transformer or generated by the 

Bridge Rectifier. 



The primary windings of the power transformer has a built-in Thermal Switch to 
protect from overloading of the high voltage secondary (Drawing too much power 
out of the transformer) and a fusable link to protect the low voltage 12V 

secondary. 



AMPLIFIER 

The input signal from 3104/3105 is applied via the interconnect 3101-P502 to the 
inDut level control R501. The output of R501 is applied to the base of Q 101 
through a coupling network consisting of C101, C102, C103, R101, R102, R 103 and 
R106. This network provides a high input impedance to the impliiier and filters 
out DC and radio frequency interference. The network C103, R103, R104 and R1 5 
provides AC signal bypass and passes DC voltage to null the amplifier offset. 

0 101 is a low noise matched dual transistor in a common package connected as a 
differential input stage. R116 and D106 form a regulated negative voltage source. 
R114 and C106 form a RC filter to control turn on current to Q101. R113 acts as a 
constant current source for Q101. R106, D101 and D102 form a input protection 
limiter which prevents damage from very high input voltages that might appear at 
3104/3105. 

The output of Q101 is Push-Pull. This signal drives the emitters of Q 102 and Q103. 

0102 and Q103 are connected as a common base amplifiers. These stages act as a 
voltage translator and removes Vce distortion from Q101. The collectors of Q 
and Q103 drive Q106 and Q107. Q106 and Q107 are connected as common emitter 
voltage amplifier stages. The output from Q107 (positive phase) ^ives the two 
driver stages Q114, Q115, Vbe multiplier Q 108 and the current mirror Q110/Q111. 
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Q104 and Q105 are current limiters for the voltage driver stages of Q106 and Q107. 
As the signal level increases turning on Q107 harder, a voltage drop appears across 
R125 and R126. When the drop across R125 reaches approximately 0.6 volts this 
turns on Q105, thus removing the drive to Q107. The action of Q104 and Q106 is 
the same. 

Q 108 is a Vbe multiplier it provides bias voltage for the output stage and keeps idle 
current at a constant level as the temperature changes. 

Q110 and Q 1 1 1 form a current mirror stage that acts as loads for Q106 and Q107. 
The current mirror stage uses the base emitter diode only of Q110 to match base 
emitter diode of Qlll. As Q107 is turned on harder, an equal and opposite amount 
of current is removed from Q110. Hence, the current of Q106 plus the current of 
Q107 remains constant. 

The output circuit consisting of Q114 through Q127 is a quasi-complementary 
output circuit. 

Q114 and Q116 are connected common collector (Darlington) to provide the current 
gain necessary to drive the output transistors Q118, Q120, Q122, Q123 and Q126 
completing the positive output circuit. 

Q115 is connected as a common emitter and drives Q 1 17. Q117is connected as a 
common collector to provide the current gain necessary to drive the output 
transistors Q119, Q121, Q123, Q123 and Q127, this output has 100% feedback to 
the emitter of Q115. The stages Q115, Q117, Q119, Q 1 2 1 , Q123, Q125 and Q127 
act like one large PNP power transistor. 

Q112 and Q113 are positive and negative VI limiter. The VI limiter action allows 
small amounts of current to flow when the voltage across the output transistors is 
great (large voltage) and allows larger amounts of current to flow when the voltage 
of the output transistor is lower (small voltages). 

Q 112 is connected in a common emitter configuration and is biased OFF. With an 
output signal there is current flow in Q116 and Q118, this produces a voltage drop 
across R148, and this will forward bias Q112. As Q112 turns on it robs the drive 
current from Q114 and limits the maximum output current through Q116 and Q118. 
The turn on threshold of Q112 is small if the output voltage swing is low or if 
driving a short circuit. R135 provides some pre bias signal so that the short circuit 
current will be lower. As the output voltage swing increases, Dill is forward 
biased and forms a voltage divider consisting of R136, Dill and R137 reducing the 
turn on signal to Q112, this allows a larger amount of output current to flow before 
Q112 turns on and limits the drive signal. R136, Cl 12 and Cl 13 form a delay 
circuit around Q112. This delay allows transients to be handled accurately and 
prevents false triggering of the limiter circuitry. The negative limiter works in the 
same manner. 

The output appears across flyback clipping diodes D 1 1 4 and D 1 1 5, then passes 
through compensation networks L101/R160 and R161/C120 and appears at the 
output terminals 3103 and 3104. 

To maintain overall amplifier stability, linearity, and low distortion, degenerative 
feedback is used throughout the amplifier. Voltage divider consisting of R121, 
R122 and C109 applies the correct amount of feedback to the inverting input of 
Q101. Except for the input, and feedback loop, the amplifier uses direct coupling 
throughout. 
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FAST OFF CIRCUIT (Mutes the channel) 

The circuit consisting of Q109, R115, R117, R118, D107, D108 and D109 turn the 
current off at the input stage, (Q101) when the AC power is turned off. Under 
normal operating conditions Q109 is biased off and the -33V power supply is up and 
approximately 7V DC is on pin 10 of 3101. This 7V DC forward biases D 109 and 
allows current to flow through R118 to the negative power supply. This reverse 
biases D108 removing any forward bias to Q109 and when AC power is turned off 
the DC voltage on pin 10 of 3101 goes to zero. This allows current to flow through 
R117, D108 and R118. This turns on Q109, which turns off the current source (- 
33V power supply) for Q101 and muting the amplifier. 

SPEAKER PROTECTION DC circuit 

This circuit shunts the loudspeaker load at frequencies of 10Hz or lower at the 
amplifiers full output swing, or if the amplifier fails. (Either of the above 
conditions looks like DC at the loudspeaker terminals). A signal appearing at the 
output terminal passes through R163 and is intergrated by Cl 22, if this signal level 
exceeds approximately 8 volts, the bidirectional switch Q129 conducts and triggers 
the triac Q128 shunting the amplifier output. If this signal is transient in nature, 
the amplifier output voltage reverses thus, communtating the triac. If the signal is 
DC in nature, the triac Q128 stays turned on until power supply or the amplifier is 
turned off. 

The "B" Channel works in the same manner as the "A” Channel described, but, 
reference numbers used are 200 series . 

BRIDGED MODE 

When the Mono/Stereo switch S502 is set to Mono, it converts the "B" Channel 
amplifier to a unity gain inverting power amplifier. 

5502 Mono/Stereo switch grounds the normal input to "B" channel and connects the 
output of the channel "A" amplifier to drive the "B" channel summing point R219. 

DISPLAY METER 

The 12V AC input to 3404 <5c 3405 is full wave rectified by D408-D411 and 
integrated by C401 to give approximately 17V DC. D407 provides 7 Volts DC to 
3403 the fast off circuits on both modules. 

POWER ON LED's 

D4Q3, D406, R419 and R420 are connected in series across the 17V DC to light both 
green "power on" LED's D403 and D406. 
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MODULATION - LED's (Signal Indicators) 

The amplifier output is connected to J402 through R406 to Q404 and Q405. Q404 is 
connected as a common emitter stage and Q405 is connected as a common base 
stage. When the output signal exceeds approximately +0.6 volts (positive output). 
Q404 conducts. When the output signal exceeds -0.6 volts (negative output) Q405 
conducts. When Q404 or Q405 conduct the collector current flowing through R408 
forward biases and turns on Q406 thus lighting the yellow modulation LED D4Q2. 

OVERLOAD - LED's 

The red overload LED D401 works in the same manner as modulation LED's except 
that the input signal from 3402 is attenuated by R405 and R403. This means that 
the input signal is approximately 36 volts will cause Q401 and Q402 to conduct. 
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SERVICE INSTRUCTIONS 
Model 8000 



1. Disconnect AC power input 

2. Remove the twelve (12) screws that secure top cover, and remove the cover. 

POWER AMPLIFIER MODULE SERVICE 

A. Remove four (4) screws on rear panel, and the two (2) Two screws on front 
edge of the heatsink. 

B. Lift the front edge of heatsink and slide it forward to clear 5-way binding 
post, then turn sideways and disconnect the 11 pin plug. 

C. To reinstall reverse procedure. Be careful not to pinch any wires when 
reinstalling the right hand module. 

DISPLAY METER SERVICE 



A. Remove the left hand module. 

B. Remove the wires. To reinstall see display schematic MFRM 13640 for pin 
location and wire colors. 

C. Remove the four each 6-32 hex nuts and slide PC board assembly backwards. 

D. To reinstall reverse procedure, and take caution to align LED's before 
inserting into the front panel. An x-acto knife may help in installing the 
LED’s. 
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BG * SYSTEMS. INC. 



ENG N3 DESCRIPTION 



3 ART NO 



PARTS LIST MODEL 8003 FA 
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SCHEMAT IC 
SCHEMAT IC 
SCHEMATIC 
SCHEMAT I C 
COMPONENT 
PARTS LIST 



CHASSIS 

amplifier module 

BLOCK 

DISPLAY 

LAYOUT AMP MODULE 
MODEL 3000 



13610 
13620 
13630 
l 3640 
1 3650 
13690 



MAJOR AS3EMBLYS 



W «A. 



HEATSINK ASSEMB-Y. COMPLETE 
DISPLAY ASSEMBLY . COMPLETE 



1001-8000 

9003-3001 



NOTE 



ALL COMPONENTS IN THE 100 SERIES ARE 
AMPLIFIER MOOULE COMPONENTS. 

ALL COMPONENTS < I TH DESIGNATIONS IN THE 
400 SERIES ARE DISPLAY 3 OAR J COMPONENTS 
ALL COMPONENTS rfITH DESIGNATIONS IN THE 
500 SERIES ARE CHASSIS COMPONENTS 






CAPACITORS 



CIOl 
C I 0 2 
C 1 0 3 
Cl 04 
Cl 05 
Cl 06 
Cl 07 
Cl 03 
Cl 09 
Cl 10 
Cl 1 1 
C 1 1 2 
Cl l 3 
Cl 1 4 
Cl 1 5 
Cl l 5 
C 1 1 7 
Cl 1 3 
Cl 1 9 



10UF 50V ELECTROLYTIC 
240PF 500V MICA 

A 7 UF 10V RADIAL ELECTROLYTIC 

10UF 50V ELECTROLYTIC 

l 0 00 3 F 100V DISC 

47UF 35V RADIAL ELECTROLYTIC 

10UF 50V ELECTROLYTIC 

30 PF I00V MICA 

47 UF 10V RADIAL ELECTROLYTIC 

• 0 4 7UF 100V DISC 
. 0 47UF 100V DISC 

• 0 47UF 100V DISC 

1JF 50V NONPOLAR ELECTROLYTIC 

1JF 50V NONPOLAR ELECTROLYTIC 

,047U= 100V DISC 

820PF 100V MICA 

43 OPF 100V MICA 

. 0 1 2UF 100V MYLAR 

.1UF 100V MYLAR 



0476-00 1 l 

0090-0240 

0456-0047 

0476-00 1 l 

0100-1000 

0450-4700 

0476-00 I l 

0060-0030 

0456-0047 

0129-0047 

0 129-0047 

0 129-0047 

0564-0001 

0564-0001 

0129-0047 

0080-0820 

0060-0430 

0369-00 12 

0369-0 1 00 
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ENG NO 


DESCRI RT ION 


Cl 20 


•1U= 100V MYLAR 


C 1 2 1 


. 0 1 J F 1.4KV DISC 


C 1 2 2 • 


2 J F 100V AXIAL NONPOLAR 


C 1 2 3 


•1U= 100V MYLAR 


C21 3 


NOT USED 


C 4 0 l 


33 0 J F 16V ELECTROLYTIC 


C50 l 


• 1 UF 5 00 V DISC 


C502 


. 1 UF 500V DISC 


C503 


10KJF 100V ELECTROLYTIC 


C504 


10KUF 100V ELECTROLYTIC 


C505 


. 1 UF 250V RIFA GERMAN 



ELECTROLYT ic 


PART NO 
0369-0100 
0 1 1 9-00 1 0 
0564-0000 
0369-0100 


COMPUTER GRADE 
COMPUTER GRADE 
XPORT ONLY 


0476-0330 
0199-0100 
0199-0 l 00 
0S66-00 1 0 
0566-00 1 0 
0 1 59-0 1 00 



-SSSSS CIRCUIT BREAKER csssss 

Cd401 CIRCUIT 8REAKER. THERMAL 120V 

1 00V 

, 220V/240V 

flat dasher, circjit breaker 

Fi_ AT HEX NUT. CIRCUIT BREAKER 



1 0 A 


0652-1000 


12A 


0652-1200 


7 A 


0652-0700 




8101-4370 




8504-4370 





3*3“ V 




OIUOES 


010 l 


SI 


DIODE 


1 N4 l 43 


D l 0 2 


SI 


DIODE 


1 N 4 t 4 8 


Dl 03 


SI 


DIODE 


l N4143 


0104 


SI 


DIODE 


1 N4143 


0105 


33 V 


ZENER 


1 N4752 


0105 


33 V 


ZENER 


l N4752 


Dl 07 


SI 


0 IOOE 


1 N400 4 


0103 


SI 


OIOOE 


1 N40Q4 


010 9 


SI 


DIO OE 


1 N400 4 


Dll 0 


SI 


DIO OE 


IN4148 


Dl 1 1 


SI 


DIO DE 


l N41 48 


Dll 2 


SI 


DIODE 


l N4148 


0113 


SI 


DIODE 


1N4148 


Dl l 4 


SI 


DIODE 


l M40Q4 


Dll 5 


SI 


DIODE 


1 N4004 


34 0 1 


RED 


i RECTANGULAR LED 


0402 


YELlO* RECTANGULAR LEO 


04 0 3 


GREEN RECTANGULAR LEO 


040 4 


REC 


1 RECTANGULAR LED 


D40 5 


YEL 


.tOK rectangular led 


D406 


GREEN RECTANGULAR LED 


0407 


10 V 


' ZENER DIODE 1N4740 


D403 


SI 


DIODE 


l N4004 


D409 


SI 


DIODE 


1 N4004 


04 l 0 


SI 


DIODE 


I N4004 


04 l l 


SI 


DIODE 


1 N4004 



l 900-4 1 43 
1900-4143 
1900-4 1 43 
1900-4143 
1900-4752 
1900-4752 
1900-4004 
l 900-4004 
1 900-4004 
1900-4143 
1900-4143 
1900-4 l 43 
1900-4143 
l 900-40 04 
1900-4004 
1900-2000 
1900-4000 
1900-5000 
l 900-2000 
1900-4000 
1900-5000 
1900-4740 
1 90 0 — 40 C4 
1900-4004 
1 900-4004 
1900-4004 
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ENG ND 
D501 



F501 



JlOi 
0 132 
Jl 03 
J l 04 
J 1 0 5 
J4 0 l — 
J406 
P501 



P50 2 
= 503 



LI 0 l 



M53 t 



n j r s * 



0101 
Q 102 
Qi 03 
0104 



3GW SYSTEMS. INC. 



description 

2S AMP BRIDGE SECT IF l £R 



PART NO 
1836-2502 



v?r?rr FOSE $444 *v 

FOSE HOLDER 

FOSE. 1.5 AMP, FAST BLOW 



9999-4406 

0600-1501 



SSrSSSS JACKS AND PLOGS FFSSSF 

11 PIN SOC<ET 

BINDING POST. RED 

BINDING POST. 3LACK 

1/4 IN PHONE JACK. INSULATED 

1/4 IN PHONE JACK. INSULATED 

MO-LEX MALE PC MOUNT PINS 

POWER CORDS 

USA. U-GROOND 

STRAIN RELIEF. USA CORD 
GERMAN CORD 

STRAIN RELIEF. GERMAN CORD 
AUSTRAILIAN CORD 

STRAIN RELIEF, AUST . CORO 

ll PIN PLUG 
11 PIN PL JG 

INDUCTOR F- FFFF 

INDUCTOR . 5UH 

FAN 444444 

70 CFM BOX FAN 120V 



1202-00 l 1 
1231-0003 
1231-0009 
1205-0005 
120S-0005 
1349-9312 



8709-0 1 63 
1235-6034 
8702-0183 
1235-6004 
8709-0383 
1235-6004 
l 350-00 1 1 
1350-00 1 l 



9999-2405 



8800-3000 



VV VV f V 



TRANSISTORS 



TRANSISTORS 106 ANO 107 ARE A MATCHED PAIR. 
TRANSISTORS 110 AND 111 ARE A MATCHED PAIR 
IF EITHER TRANSISTOR OF A PAIR MUST BE 
REPLACED. BOTH SHOULD BE REPLACED WITH 
ANOTHER MATCHED PAIR OR SAME BETA GROUP 
MARKING. 3GTH A . B . C . OR D TYPES 

NPN OUAL MATCHED TRANSISTOR 
NPN SI SMALL SIG TO-92 MPS A43 
NPN SI SMA_L SIG TO-92 MPS A43 
PNP SI SMALL SIG TO-92 2N44Q3 



I 854-0074 
1854-0043 
1854-0043 
1853-4403 
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ENG NO 
Q t 0 5 
0106* 
0107* 
0103 
0103 
01 10* 
01 1 l* 
0112 
0113 
Q 1 1 4 
Q 1 1 5 
Q 1 l 6 
0117 

011 3 
0113 
0120 
Q 1 2 1 
Q 1 2 2 

012 3 
Q 1 24 
0125 
Q1 26 
0127 
012 3 
Q1 29 

040 1 

0432 

0403 

0404 

0405 

0406 

0407 
Q403 

0433 

041 0 
041 l 
041 2 



3101 
R l 3 2 
R l 0 3 
R1 34 
Rl 05 
Rl 05 
R l 0 7 
Rl 08 
Rl 09 
Rl 1 0 
Rill 



BGA SYSTEMS. INC. 



DESCRIPTION 

PNP SI SMALL. SIG TO-92 2N4403 
PNP MED PAR PLA5TIC T 0— 126 
PNP MED P * R Pu AST I C TO-1 2b 
NPN MED PAR PLASTIC TJ-126 
PNP SI SMALL SIG TO-92 MPS-A43 

npn med par plastic to-i26 
n 3 n med par plastic to— i2b 

NPN SI SMALL SIG TO-92 2N4401 
PNP SI SMALL SIG TO-92 2N4403 
NPN MED PAR PLASTIC TO— 126 

pnp med par plastic to— i 26 

NPN SI ULTRACASE PAR 
NPN SI ULTRACASE PAR 
NPN SI ULTRACASE PAR 
NPN SI ULTRACASE PAR 
NPN SI JLTRACASE PAR 
NPN SI JLTRACASE PAR 
NPN SI ULTRACASE PAR 
NPN SI ULTRACASE PAR 
NPN SI ULTRACASE PAR 
NPN SI ULTRACASE PAR 
NPN SI ULTRACASE PAR 
NPN SI ULTRACASE PAR 

THYRISTOR. TRIAC. BIDIRECTIONAL 2N634&A 
St 3 l 0 I RECTI ONAl SWITCH M3S 4992 



NPN 


SI 


SMALL 


SIG 


TO-92 


2N440 I 


NPN 


SI 


SMALL 


SIG 


TO-92 


2 N440 l 


PNP 


SI 


SMALL 


SIG 


TO-92 


2N4 40 3 


NPN 


SI 


SMALL 


SIG 


T 0-92 


2N440 l 


NPN 


SI 


SMALL 


SIG 


TO-92 


2N440 I 


PNP 


SI 


SMALL 


SIG 


TO-92 


2N4403 


NPN 


SI 


SMALL 


SIG 


TO-92 


2N440 1 


NPN 


SI 


SMALL 


SIG 


TO-92 


2N44U I 


PNP 


SI 


SMALL 


SIG 


TO-92 


2N440 3 


NPN 


SI 


SMALL 


SIG 


TO-92 


2N440 1 


NPN 


SI 


SMALL 


SIG 


TO-92 


2 N 4 4 0 1 


PNP 


SI 


small 


SIG 


TO-92 


2N4403 


66* 


666 


resistors * 


66666 



l MEG l / 4 A 5* DEPOSITED CARBON 
47K 1/4 a Si DEPOSITED CARBON 

6b OHM 1/43 5* DEPOSITED CARBDN 
6.2< 1/43 5X DEPOSITED CARBON 

100< TRIM =»OT PC MOUNT 

|< 1/43 5* DEPOSITED CARBON 

15< 1/23 5* DEPOSITED CARBON 

l.5< 1/43 5X DEPOSITED CARBON 

l.S< 1/4W 5X DEPOSITED CARSON 

68 OHM 1/4A 5X DEPOSITED CARBON 
22 OHM 1/4A 5X DEPOSITED CARBON 



PART NO 

1853-4403 

1853-2453 

1853- 2453 

1854- 2450 
1353-0043 
1854-2452 
1854-2452 
1854-4401 
1353-4403 
18S4-2452 

1353- 2453 

1354- 0746 
l 854-0 746 
1354-0746 
1 854-0746 
l 354-0746 
l 954-0746 
1854-0746 
l 354-0746 

-1854-0746 
1854-0746 
1854-0746 
l 354-0 746 
1 88 4— 6 346 
1884-4992 
1 354 — 4*0 1 
1 85 4—* 4 0 1 

1853- 4403 
l 354-44 0 1 

1854- 4401 

1 353- 4403 
1 854-440 l 

1354- 4*01 

1853- 4403 

1854- 4401 
1854-4401 
1853-4403 



5065-1 006 
5065-4703 
5065-6800 
5065-6202 
7100-1005 
50 65 — t 003 
5005-1503 
5065-1502 
5065-1502 
5065-6800 
5065-2200 
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BG4 SYSTEMS. INC. 



ENG NO DESCRIPTION 

RU2 22 OHM 1 /44 5* DEPOSITED CARBON 

PUD 10K 1/44 SX DEPOSITED CARBON 

RH4 6. 2< 1/44 5X DEPOSITED CARBON 

RltS 22 OHM 1/44 5X DEPOSITED CARBON 

RllS 10K 22 SX CARBON COMPOSITION 

R l l 7 IDK 1/44 5 X DEPOSITED CARBON 

RllB 10K 22 SX CARBON COMPOSITION 

R 1 19 47. 5< IX RN60D 

R120 1< 1/42 5X DEPOSITED CARBON 

RI21 47. 5K IX RN60D 

R 1 2 2 1370 OHMS IX RN600 

R 1 2 3 24.9 OHM IX RN63D 

R 1 2 4 24.9 OHM IX RN600 

R 1 2 5 24.9 OHM IX R N 6 0 D 

R I 2 6 24.9 OHM IX RN63 D 

RI27 l.2< 1/44 5X DEPOSITED CARBON 

R123 22 OHM 1/42 5X DEPOSITED CARBON 

R l 2 9 FACTORY SE-ECTED 

R130 3.9< 24 SX CARBON COMPOSITION 

R131 49.9 OHM IX RN6 0 D 

R l 3 2 49.9 OHM IX RN60D 

R 1 3 3 24K 1/24 5X DEPOSITED CARSON 

R l 3 4 100 OHM 1/44 SX DEPOSITED CARBON 

R135 22 0 < 1/44 SX DEPOSITED CAR BUN 

R135 l* 1/44 Sx DEPOSITED CARBON 

R l 3 7 47 K. 1/44 5X DEPOSITED CARBON 

R133 47K 1/44 SX DEPOSITED CARSON 

R 1 3 9 l.< i/44 SX DEPOSITED CARBON 

R I 4 0 24< 1/24 5 X DEPOSI TED CARBON 

R 1 4 1 100 OHM 1/44 SX DEPOSITED CARBON 

R 1 4 2 220< 1/44 5 X DEPOSITED CARBON 

R i 4 3 100 OHM 1/44 SX DEPOSITED CARBON 

R 1 4 4 270 OHM 1/44 SX DEPOSITED CARBON 

R 1 4 5 150 OHM 1/44 SX DEPOSITED CARBON 

R l 4 5 100 OHM 1/44 SX DEPOSITED CARBON 

R 1 4 7 10 OHM 24 SX B4H 4 1 RE4QUND 

R 1 4 3 .33 OHM 54 SX 4IRE40UND 

R I 4 9 .33 OHM 5« 5X 4 1 REWOUND 

R15D .33 OHM 54 5X 41 REWOUND 

R l 5 1 .33 OHM 54 5X 41 REWOUND 

R 1 52 .33 OHM 54 5X 41 RE40UN0 

R I 5 3 .067 OHM 54 5X 4IRE40UN0 

R154 10 OHM 24 5* B4H 4 1 REWOUND 

R I 55 .33 OHM 54 SX W I REWOUND 

R l 5 3 .33 OHM 54 5X 4IRE43UND 

R I 5 7 .33 OHM S4 SX 4IRE40UN0 

R I 5 B .33 OHM 54 5X 4 1 REWOUND 

R 1 59 .33 OHM 54 5X Wl REWOUND 

R 1 53 2.7 OHM 24 5X 84H WlREWJUND 

R i 5 i 30 ohm 54 SX 4 I RE WOUND 

R 1 5 2 l< 1/44 SX DEPOSITED CAR80N 



PART NO 

5065-2200 

5065-1004 

5065-6202 

5065-2200 

5025-1004 

50o5— 1004 

6025-1004 

5001-4752 

5065-1003 

500 1-4752 

5001-1371 

500 1-2490 

5001-2490 

500 1-2490 

500 1-2490 

5065-1202 

5065-2200 

6020-3902 
5001-4990 
5001-4990 
5005-2403 
5065-1002 
5065-2204 
5065-1 003 
5065-4703 
5065-4703 
5065-1 003 
5005-2403 
5065-1002 
5065-2204 
5065-1002 
5065-2701 
5065-1501 
5065-1002 
4025-1001 
4050-0330 
4050-0330 
4050-0330 
4050-0330 
4050-0330 
4050-0067 
4025-1001 
4050-0330 
4050-0330 
4050-0330 
4050-0330 
4050-0330 
4025-2070 
40S0-300I 
5065— t 003 
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ENG NJ 


OESCR I 3 T I 0 N 




PART NO 


31 S3 


4 7 K 1/4 4 5 X DEP3SI TED CARBON 




5065-4703 


R1 S'* 


OPTIONAL = OR INPUT ASSY 






R 1 5 5 


OPTIONAL FOR I N°UT ASSY 






34 D 1 


10K 1/44 5X DEPOSITED CARSON 




5065-1004 


302 


10K 1/44 SX DEPOSITED CARBON 




5065-1004 


343 3 


1< 1/44 5X DEPOSITED CARBON 




5065-1 003 


R4 3 4 


IK 1/2 4 5X DEPOSITED CARBON 




5005-1003 


R405 


82K 1/24 5X DEPOSITED CARBON 




5005-6203 


3435 


10K 1 / 4a aX DEPOSITED CARBON 




5065-1 004 


R43 7 


10K 1/44 5 X DEPOSITED CARBON 




5065-1004 


343d 


10K 1/4* 5 X DEPOSITED CARBON 




5065-1004 


R409 


1< 1/24 5i DEPOSITED CARBON 




'5005-1 003 


R41 3 


10K 1 / 4 a 5 X DEPOSITED CARBON 




5065-1004 


34 1 1 


10K 1/44 5 X DEPOSITED CARBON 




5065-1004 


341 2 


l< i/44 5X DEPOSITED CARBON 




50&5-1 003 


34 l 3 


l* 1/24 SX DEPOSITED CARBON 




5005-1003 


341 4 


82 K 1/24 5X DEPOSITEO CARBON 




5005-3203 


3415 


UK 1/44 SX DEPOSITED CARBON 




5065-1004 


R4l 5 


TOK 1/44 5X DEPOSITED CARBON 




5005-1004 


341 7 


10K 1/44 5 X DEPOSITEO CARBON 




5065-1004 


341 a 


1< 1/24 Si DEPOSITED CARBON 




5005-1003 


341 3 


1< 1/24 SX DEPOSITED CARBON 




5005-1 003 


R423 


1< 1/24 SX DEPOSITED CARBON 




5005-1003 


3a 3 l 


22 K DETENTEO POT SO_OER LUGS 




7006-0020 


3502 


22 K DETENTED POT SOLDER LUGS 




7006-0020 


3503 


4.< 104 4 I R E 40UND 2 0 4 




4 100-4003 




**$$$* S4ITCHES 






TSl 3 l 


TMERMA. SaITCH, 90 C OOR 




0630-0001 


S53 l 


AC ON/OFF SaITCR 15A DPDT ROCKER 




0620-1601 




ON/OF= SAIT CH MOUNTING SCREaS, FLAT 


HEAD 


2331-0500 


S502 


mqno/stereo slide switch opdt 




0520-6206 




SSSSSS TRANSFORMER 






T53 l 


PJ4ER TX. 100. 120. 200, 220V. 240V 


TAPS 


0900-0007 




TRANSFORMER bracket 




1235-0029 




BRACKET MOUNTING SCREaS 




211 1-4750 




MI SC 






2 


KNOB. °USH— ON 




0700-1 1 14 


2 


HANDLE. EXTRUOED 




0701-0004 


3 


HANDLE SCREaS. 10-32X.5 SOCKET HEAD 




2431 -5500 


1 


FRONT 3 ANEu . 3000 




9000-8000 


1 


TOP COVER. MODEL BOOO 




9005-8000 


4 


SPACER. DISPLAY BOARD MOUNT 




8605-0001 


12 


MICA INSULATOR =0K JLTRACASE TRANSISTOR 


0723-0200 


24 


SCREW. JLTRACASE TRANSISTOR. 5-32X.S 


SOCKET HEAD 


2431-3500 


3 


MICA INSULATOR TO— l 25/TO— 220 TRANSISTOR 


0723-5677 
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ENG NO DESCR I ° T I ON 

7 COMPRESSION WASHED “OH TO-126 

1 NT LON W A SHER T 0- 22 0 

3 MAL£/r EMAi_E STAn30F=. 1/2IN 

l CAPACITOR CLAMP 

A RJ0BER FEET 

1 FAN GRILL 

A FAN SCREW CLIP 

A FAN SCREWS 6-32X.625 

NOTE ALL PRICES ARE SUBJECT TO CHANGE 
WITHOUT PRIOR NOTICE 



PART NO 
8130-0000 
81 30-0001 
0772-A50 l 
1 2 35—00 OA 
9999-2085 
9999-5039 
1 2 35—0 A 0 7 
21 l 1-3625 



REVISED 8/29/83 



66 66 




17000 



LIMITED ONE YEAR WARRANTY 



BGW SYSTEMS, INC., (BGW), 13130 South Yukon Avenue, Hawthorne, California, 
90250, warrants to the original owner ail parts, except front panels, knobs, cases 
and cabinets, of every new BGW product to be free from defects in materials or 
workmanship, as hereinafter provided, for one (1) year from the original date of 
purchase. 

BGW will at its option, repair or replace any equipment covered by this warranty 
which becomes defective, malfunctions or otherwise fails to conform with this 
warranty under normal use and service during the term of this warranty, at no 
charge for parts or labor. 

In order to obtain warranty service, the equipment, together with the original or a 
machine reproduction of the Bill of Sale or other dates, proof-of-purchase 
document describing the equipment, must be delivered to an Authorized BGW 
Dealer/Service Center in the continental United States, or to BGW at the above 
address, at the owners expense. Any evidence of alteration, erasing or forgery of 
proof-of-purchase documents will be cause to void the warranty. Collect 
shipments to BGW will be refused unless previously authorized. The names and 
addresses of Authorized BGW Service Stations may be obtained by writing to BGW 
Warranty Department at the above address. 

This warranty does not cover defects, malfunctions or failures resulting from 
shipping or transit accidents, abuse, misuse, operation contrary to furnished 
instructions, operation on incorrect power supplies, operation with faulty 
associated equipment, modification, alteration, improper servicing, tampering or 
normal wear and tear.' Equipment on which the serial number has been defaced or 
removed shall not be eligible for warranty service. Should any equipment 
submitted for warranty service be found ineligible therefore, an estimate of repair 
cost will be furnished and the repair will be accomplished if requested by the owner 
upon receipt of payment or acceptable arrangements for payment. 

ANY IMPUED WARRANTIES INCLUDING WARRANTIES OF MERCHANTABILITY 
AND FITNESS FOR A PARTICULAR PURPOSE, SHALL BE LIMITED IN 
DURATION TO THE PERIOD OF TIME SET FORTH ABOVE. BGW SHALL NOT BE 
RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES. SOME 
STATES DO NOT ALLOW LIMITATION ON HOW LONG AN IMPLIED WARRANTY 
LASTS OR THE EXCLUSION OR LIMITATION OF INCIDENTAL OR 
CONSEQUENTIAL DAMAGES, SO THE ABOVE LIMITATIONS OR EXCLUSION 
MAY NOT APPLY TO YOU. This warranty gives you specific legal rights and you 
may also have other rights which vary from state to state. This is the only 
expressed warranty applicable to BGW products. BGW neither assumes nor 
authorizes anyone to assume for it any other expressed warranty. 

Completion and return of the owner registration card enclosed with the equipment 
is requested, but is not a condition for obtaining warranty service. 

BGW reserves the right to make changes or improvements in design or 
manufacturing without incurring any obligation to change or improve products 
manufactured prior thereto. 




